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Mc Theset containingthe 2m numberoflegitimatecomplexconstellationpointsassociated
with the speciﬁc modulation scheme employed
mB The bit position of a constellation symbol
MSE The average FD-CHTF estimation MSE
MSE[n] The average FD-CHTF estimation MSE associated with the nth OFDM symbol
NT The total number of OFDM symbols transmitted
np(t) The AWGN at the pth receiver
np,q The noise signal associated with the qth subcarrier at the pth receiver
¯ np,q The (Gq × 1)-dimensional effective noise vector associated with the qth subcarrier at
the pth receiver
n Noise signal vector
ωij The cross-correlation coefﬁcient of the ith DSS group’s and the jth DSS group’s signa-
ture sequence
Ω( ) The GA’s joint objective function for all antennas
Ωg,q( ) The GA’s joint objective function for all antennas associated with the gth DSS group at
the qth subcarrier
Ωp,g,q( ) The GA’s objective function associated with the gth DSS group of the pth antenna at
the qth subcarrier
Ωp( ) The GA’s objective function associated with the pth antenna
Ωy,T The maximum GA objective score generated by evaluating the T individuals in the
mating pool
P Number of receiver antenna elements employed by the BS in SDMA systems
PT Transmitted signal power
˜ p
(ij)
mt The normalized mutation-induced transition probability
p
(ij)




mt The original legitimate constellation symbol’s probability of remaining unchanged
p
(ij)
mt The mutation-induced transition probability, which quantiﬁes the probability of the ith
legitimate symbol becoming the jth
pm The mutation probability, which denotes the probability of how likely it is that a gene
will mutate
Φ( ) The cost function of the OHRSA MUD
Φi( ) The cumulative sub-cost function of the OHRSA MUD at the ith recursive step
ϕ(l) The lth user’s phase angle introduced by carrier modulation
φ( ) The sub-cost function of the OHRSA MUD
Q(x) The Q-function
QL The L-order full permutation set
Qc The number of available subcarriers in conventional or SSCH systems
Qf The number of available sub-bands in SFH systems
Qg The number of subcarriers in a USSCH subcarrier group
qk The subcarrier vector generated for the kth subcarrier group
q(l) The USSCH pattern set of the lth user
R Code rate
Rn The (P× P)-dimensional covariance matrix
¯ RGq The (Gq × Lq)-dimensional cross-correlation matrix of the Lq users’ DSS code se-
quences
rp(t) The received signal at the pth receiver
rp,q The discrete signal received at the qth subcarrier of the pth receiver during an OFDM
symbol duration
xp,g(t) The despread signal of the gth DSS group at the pth receiverxxx LIST OF SYMBOLS
¯ xp,q The despread signal associated with the qth subcarrier at the pth receiver
x Received signal vector
xp The received symbol block of the FFT length at the pth receiver
xg,q The (P × 1)-dimensional despread signal vector associated with the gth DSS group at
the qth subcarrier
Y Number of GA generations